A Frame Work and Analysis to Inform the  Selection of Piece-level Order-fulfillment Technologies by Pazour, Jennifer A. & Meller, Russell D.
Georgia Southern University
Digital Commons@Georgia Southern
13th IMHRC Proceedings (Cincinnati, Ohio. USA
– 2014) Progress in Material Handling Research
2014
A Frame Work and Analysis to Inform the Selection
of Piece-level Order-fulfillment Technologies
Jennifer A. Pazour
University of Central Florida, Jennifer.Pazour@ucf.edu
Russell D. Meller
Fortna Inc., russmeller@fortna.com
Follow this and additional works at: https://digitalcommons.georgiasouthern.edu/pmhr_2014
Part of the Industrial Engineering Commons, Operational Research Commons, and the
Operations and Supply Chain Management Commons
This research paper is brought to you for free and open access by the Progress in Material Handling Research at Digital Commons@Georgia Southern.
It has been accepted for inclusion in 13th IMHRC Proceedings (Cincinnati, Ohio. USA – 2014) by an authorized administrator of Digital
Commons@Georgia Southern. For more information, please contact digitalcommons@georgiasouthern.edu.
Recommended Citation
Pazour, Jennifer A. and Meller, Russell D., "A Frame Work and Analysis to Inform the Selection of Piece-level Order-fulfillment

















































































































































































































































































































































































































































































































≤yt ∀t∈T,  (7)
∑
t∈T
xjt=1 ∀j∈J,  (8)
xjt∈{0,1} ∀j∈J,∀t∈T, (9)
wt∈N ∀t∈T,  (10)



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































NumberofSKUs p-value Mean StDev p-value Mean StDev
1000  0.000 0.736 0.330 0.000 0.936 0.133
10000 0.296 0.334  0.598 0.360
100000 0.242 0.417  0.293 0.403
NumberofLines p-value Mean StDev p-value Mean StDev
10000  0.000 0.271 0.367 0.000 0.469 0.435
50000 0.471 0.439  0.645 0.400
100000 0.531 0.421  0.713 0.369
PiecesPerLine p-value Mean StDev p-value Mean StDev
1  0.505 0.404 0.426 0.089 0.576 0.426
2 0.427 0.425  0.604 0.418
3 0.443 0.423  0.647 0.398
DemandCurve p-value Mean StDev p-value Mean StDev
10/90  0.726 0.435 0.427 0.000 0.734 0.369
20/80 0.429 0.423  0.498 0.422
20/50 0.409 0.423  0.595 0.419
NumberShifts p-value Mean StDev p-value Mean StDev
1  0.000 0.319 0.387 0.000 0.532 0.429
2 0.530 0.434  0.686 0.386
LaborRate  p-value Mean StDev p-value Mean StDev
100  0.000 0.269 0.367 0.000 0.473 0.427
300 0.580 0.421  0.744 0.355
PeakDemandRate p-value Mean StDev p-value Mean StDev
1.0  0.086 0.389 0.426 0.118 0.575 0.421
1.4 0.422 0.424  0.609 0.415




Number Number Pieces Demand Number Labor Peak
ofSKUs ofLines PerLine Curve ofShifts Rate Rate
NumberofSKUs -  0.000 0.821 0.027 0.000 0.000 0.268
NumberofLines -  1.000 0.830 0.084 0.090 0.995
PiecesPerLine -  0.976 0.952 0.978 1.000
DemandCurve -  0.376 0.467 0.998




NumberofSKUs -  0.000 0.665 0.000 0.000 0.000 0.000
NumberofLines -  0.999 0.991 0.013 0.005 1.000
PiecesPerLine -  0.962 0.596 0.622 0.999
DemandCurve -  0.907 0.907 1.000
























NumberofLines DemandCurve NumberofShifts LaborRate
NumberofSKUs 10000 50000 100000 10/90 20/80 20/50 1 2 100 300
1000  0.321 0.911 0.976 0.687 0.719 0.803 0.767 0.706 0.686 0.786
10000  0.242 0.256 0.388 0.362 0.262 0.263 0.185 0.406 0.118 0.473







#ofLines  DemandCurve  #ofShifts LaborRate  PeakRate
#ofSKUs 10000 50000 100000 10/90 20/80 20/50 1   2 100 300 1  1.4  2
1000  0.817 0.992 0.999 0.981 0.935 0.892 0.947 0.926 0.913 0.960 0.905 0.938 0.965
10000 0.336 0.641 0.816 0.792 0.591 0.411 0.549 0.646 0.453 0.742 0.535 0.596 0.661
100000 0.252 0.303 0.324 0.430 0.258 0.191 0.101 0.485 0.054 0.531 0.284 0.293 0.301
#ofLines 1   2 100 300
10000 0.341 0.596 0.280 0.657
50000 0.581 0.710 0.519 0.772
100000 0.674 0.751 0.621 0.805







CostperLine  0.41 0.97 0.09
CostperSKU  0.48 0.42 5.44




































#Techn. %ofSolutions Picker-to-Stock Stock-to-Picker AutomatedDispensing Total
1  47.43  0.56 0.10 0.35   1.00
2  48.25  0.93 0.10 0.97  2.00
3  02.88 0.96 1.29 0.75  3.00
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xjt bj−bj−1 ≤αt. (13)
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